The objective of this study was to investigate if the insurance status of patients impacted the treatment options and prognosis in acute limb ischemia (ALI). A retrospective chart review was performed at a single university tertiary care center using ICD-9 codes for the diagnosis and procedure for ALI from January 2000 to January 2011. A total of 96 patients were diagnosed with ALI, comprising of 66 males and 30 females with a mean age of 56 years (range was 19 -80 years). Time to presentation and prognosis (rate and level of amputation) were analyzed using insurance status as the independent variable. Patients covered under commercial insurance were compared to patients with Medicare and Medicaid and to patients without any insurance coverage. Statistical analysis was performed using the proportion z test to evaluate differences among the groups investigated. A "p" value of ≤0.05 was considered significant. In this study, ALI occurred more commonly in African Americans (p = 0.0029) and in patients without insurance coverage regardless of race (p = 0.0034). Chronic obstructive pulmonary disease (COPD), hypertension (HTN), and acute renal failure (ARF) were significantly higher in the uninsured group, compared to the insured group (p = 0.0005, 0.0055, and 0.0034, respectively). The time to hospital admission was significantly longer in uninsured patients compared to the insured group (p = 0.0449). The rates of major amputation above the ankle were 46% in patients with commercial insurance, 62% in the government insurance (Medicare and Medicaid) group, and 51% in the uninsured group. There was no significant difference in major versus minor amputation in patients with commercial insurances. However, the rates of major amputation were significantly higher than the rates of minor amputation in both Medicare and Medicaid and uninsured patients (p = 0.005, and <0.0001, respectively). With respect to acute lower limb ischemia, African Americans presented more frequently and were more likely to be uninsured. The incidences of COPD, HTN, and ARF were significantly higher in uninsured patients. The majority of the amputations in Medicare and Medicaid * Corresponding author.
Introduction
In the current climate of health care reform in general and the Affordable Healthcare Act in particular, it is appropriate to look at insurance status on the prognosis of vascular disease [1] - [4] . Acute limb ischemia (ALI) is a serious condition where there is a sudden decrease in limb perfusion causing a potential threat to limb viability manifested by ischemic rest pain, ischemic ulcers, and/or gangrene [5] . Patients who present more than two weeks after the onset of the acute event are considered to have chronic limb ischemia. Management of acute arterial occlusion has remained as a challenge for vascular specialists. Surgical thromboembolectomy and bypass grafting has been the mainstay of therapy for many years [6] . Subsequently, thrombolytic therapy and percutaneous transluminal angioplasty (PTA) became treatment options for selected patients [7] [8] . Despite these advances, morbidity and mortality, and the rates of limb loss from ALI remain high [9] . Regardless of the treatment modality used, early diagnosis and rapid initiation of therapy are essential in order to salvage the ischemic extremity.
Acute arterial occlusion leading to ischemia can be the result of an embolus from a distant source lodging into a more distal vessel, acute thrombosis of a previously patent artery, or a stent/graft, and dissection of or direct trauma to an artery. While the majority of arterial emboli that travel to the extremities originate in the heart, the lower extremities are more vulnerable compared to the upper [10] . Potential sources of emboli from the heart include atrial thrombus formation due to atrial fibrillation, left ventricular thrombus formation following myocardial infarction or a dysfunctional left ventricle, and debris from prosthetic valves and infected cardiac valves. Arterial embolization of thrombus or plaque originating from aneurysms or atherosclerotic lesions is another well-documented occurrence accounting for 20% of peripheral emboli. These typically lodge where there is an acute narrowing of the artery, such as an atherosclerotic plaque or a point where the vessel branches such as the common femoral, common iliac, and popliteal artery bifurcations.
In comparison with thromboemboli, atheroemboli are less likely to produce symptoms of ALI. Although more commonly associated with cryptogenic stroke, paradoxical emboli can also cause acute limb ischemia affecting the upper or lower extremity [11] - [16] . One series found that 2% -4% of embolic events over an eight-year period were due to paradoxical emboli. However, the source remained unknown in 20% of patients [17] . The age of patients with paradoxical emboli was younger than the average for the entire series (39 versus 68 years). Patients presented with acute ischemia of an extremity, symptoms of deep vein thrombosis, or pulmonary embolism. None of the patients had evidence of cardiac or peripheral artery disease. Arterial injury due to trauma to the extremities (blunt or penetrating) can also lead to acute limb ischemia. In the present study, we looked at the prognosis of ALI from a financial point of view more than from its pathophysiology, looking at racial and ethnic disparities and prognosis [18] . We reviewed the charts of patients with ALI with an emphasis on their insurance status.
Patients and Methods
The Institutional Review Board (IRB) of the participating university tertiary care center approved this retrospective study. It was necessary to obtain patient consent as this was a retrospective review of medical records from the Louisiana State University Health Sciences Center, Shreveport, Louisiana using ICD-9 codes for the diagnosis and procedure for ALI from January 2000 to January 2011. A total of 96 patients were diagnosed with ALI, which comprised of 66 males and 30 females with a mean age of 56 years (range was 19 -80 years). Time to presentation and prognosis (rate and level of amputation) were analyzed using insurance status as the independent variable. Patients covered under commercial insurance were compared to patients with government health insurance (Medicare and Medicaid) and to patients without any insurance coverage. Statistical analysis was per-formed using the proportion z test to evaluate differences among the groups investigated. A "p" value of ≤0.05 was considered significant.
Results
Data collected in this retrospective study appear in Table 1 . Acute Limb Ischemia (ALI) occurred more commonly in African Americans (p = 0.0029) and in patients without insurance coverage regardless of race (p = 0.0034). It was seen that chronic obstructive pulmonary disease (COPD), hypertension (HTN), and acute renal failure (ARF) were also significantly higher in the uninsured group compared to the insured (p = 0.0005, 0.0055, and 0.0034, respectively). The time to hospital admission was significantly longer in uninsured patients compared to the insured group (p = 0.0449). Major amputation rates above the ankle were 46% in patients with commercial insurance, 62% in the government insurance (Medicare and Medicaid) group, and 51% in the uninsured group. There was no significant difference in major versus minor amputation in patients with commercial insurances. However, the rates of major amputation were significantly higher than the rates of minor amputation in both Medicare and Medicaid and uninsured patients (p = 0.005, and <0.0001, respectively). Table 1 shows the data gathered in this study as well as the statistical analysis.
Discussion

Incidence of Arterial Disease
On average, the incidence of acute peripheral arterial occlusion is approximately 1.5 cases per 10,000 persons per year [19] . However, during the past fifteen years, this number has been decreasing on an annual basis. That said, major amputation (MA) continues to be a primary therapy in these cases and is frequently the only treatment offered for ALI. A "pathway to amputation" has characterized the treatment of limb ischemia in the United States where amputation was the first procedure in 67% of Medicare patients. A study done in 2012 involving 20,464 patients on Medicare with critical limb ischemia who underwent major amputation reported very similar results [20] . Today, approximately 65,000 -70,000 MAs are performed for peripheral arterial disease (PAD) on an annual basis and the vast majority of them will suffer from critical limb ischemia (CLI). 25% -33% of Medicare patients will undergo primary amputation [21] [22] . Many studies have clearly shown that the probability of a patient undergoing amputation will depend largely on who you are and where you live [21] [23] [24] . Minorities, lower social-economic status, age, sex, insurance status, and low hospital volume have been shown to greatly influence the probability of a major amputation. Patients on Medicare and Medicaid are more likely to undergo major amputation compared with patients on private insurance plans. Geographic location is also associated with variations in vascular procedures offered to Medicare patients before ultimately undergoing a MA. Similar amputation rates are found in neighboring hospital referral regions. Geographic differences in amputation numbers exist even after adjusting for age sex, race and other causes of morbidity. Compared with other surgical procedures, major amputation has a high rate of peri-operative morbidity and mortality. Amputations, both above and below the knee are among the top five surgical procedures with the highest mortality peri-operatively [25] . 5% -10% of below knee and 15% -20% of above knee amputees die prior to discharge. By contrast, rates of peri-operative mortality for infra-inguinal bypass and end vascular revascularization are 2% -8% and 1% -3% respectively [26] - [28] .
Cost of Amputation
Since amputation is an eventuality in lower limb ischemia, we must consider its cost. Major amputation is the 6 th most expensive surgical procedure in the United States [29] . The total cost of amputations is estimated at 10.6 billion dollars annually. Medicare and Medicaid paid out 80% of this bill. This is clearly a major drain on federal resources. This amount is broadly divided in to 45% for hospital costs, 20% for follow up, 12% -16% for nursing home care and the remainder for rehabilitation and for medical equipment. This data begs the question: Is the paying for amputations the best allocation of scare health resources? Since 80% of the cost is borne by the federal government, it is prudent to look at alternative treatments to limb ischemia such as bypass surgery and endovascular revascularization. A study done by Barshes and colleagues [30] compared primary amputation versus revascularization. This is the only study of its kind in the last 15 years. A similar study done in 1999 also concluded that amputation was less cost effective than bypass surgery.
Distribution of Acute Lower Limb Ischemia
Limb ischemia and amputation are closely related to insurance costs, which in turn are tied to Medicare and Medicaid. Amputees use hospital resources extensively with frequent re-admissions, especially in the first month. 30-day readmissions for Medicare patients who undergo amputation for limb ischemia exceed those of the average Medicare patient (26% versus 20%) [31] . Amputees require frequent hospitalization easily surpassing patients with other chronic diseases [32] [33] . To put this in perspective, amputees were re-admitted 19.5 times per person-year with a hospital stay of 71.2 days per person-year [33] . The cost of amputation in limb ischemia is close to 11 billion dollars not counting societal costs and that due to lost productivity.
It is clear that ALI is seen significantly more often in African Americans compared to Caucasians (p = 0.0029). In the uninsured group, African American patients out number Caucasian patients (p = 0.0034). COPD, HTN, and ARF are all significantly higher as well in uninsured patients (p = 0.0005, 0.0055, and 0.0034 respectively). It is difficult to compare published results of the treatment of acute extremity ischemia because of the different methods used to describe the severity of ischemia and differences in the duration of ischemia. However, it is clear that, in spite of optimal therapy, acute extremity ischemia is associated with high rates of hospital morbidity and mortality, and high rates of limb loss. Limb loss rates as high as 30% and hospital mortality as high as 20% have been quoted in surgical series [6] .
Conclusion
A majority of amputations are above the knee. Cardiopulmonary complications account for the majority of the deaths, underscoring the severity of the baseline medical condition of these patients. Approximately 15% -20% of patients die within one year after presentation, usually from the medical illnesses that predisposed them to acute limb ischemia [34] . Studies have clearly shown a correlation with advancing presentation, and advancing age in femoro-popliteal vascularization [35] . Not only were African American numbers higher in this category, but they were more likely to be uninsured as well [36] .
